Acetylcholine and choline effects on erythrocyte nitrite and nitrate levels.
Acetylcholine has been detected in human blood. Acetylcholine receptors and acetylcholinesterase are present in erythrocyte membranes. We tested the acetylcholine and choline effects on nitric oxide metabolites (NOx), namely nitrites and nitrates, and observed if they are dependent on interactions with muscarinic receptors and acetylcholinesterase. Human erythrocyte suspensions were incubated with acetylcholine and choline in the absence or presence of 10 microM atropine or 10 microM velnacrine maleate. The nitrite and nitrate concentrations were determined by the Griess method. Acetylcholine or choline increased NOx control concentrations (P <0.001). The nitrite concentrations decreased in the presence of atropine or velnacrine maleate (P <0.03). The nitrate concentrations only decreased when velnacrine maleate was incubated with acetylcholine or choline (10 microM, P <0.03). These results demonstrated that acetylcholine and choline modulate nitric oxide metabolites on erythrocytes and this effect is mediated by interactions with erythrocyte membrane muscarinic receptors and membrane enzyme acetylcholinesterase. A hypothesis for the signal transduction mechanism has been discussed for acetylcholinesterase and muscarinic receptor (M1) participation.